In the light of new anti-neovascular treatments for proliferative retinal disorders, the question arises as to whether these treatments would be efficient for retinopathy of prematurity (ROP). While laser photocoagulation of the peripheral avascular areas can inhibit proliferation of the vessels into the vitreous, it is still unknown whether pure inhibition of the proliferative process by inhibition of vascular endothelial growth factor (VEGF) is sufficient and-even more relevant-does not damage the retinal structure or lead to contraction of vitreous strands with subsequent tractional detachment.
Some thoughts on the pathogenesis of retinopathy of prematurity and the pathogenesis of the avascular retina between demarcation line and tunica vasculosa lentis might help to highlight why anti-VEGF agents might not exert a long-term beneficial effect.
The pathogenesis of the demarcation line still remains obscure as does the factors that determine the time when the hyaloidal tissue attaching the retina disappears or the time when the growing retinal vessels reach the lens equator. While the current thinking mostly narrows the pathogenesis to an imbalance of growth factors as a consequence of relative hypoxia, there are embryological and anatomical reasons for the halt of retinal vascular proliferation at the demarcation line. Thus, a failure in apoptosis of the hyaloidal tissue that attaches the retina at the demarcation line could guide the outgrowth of pathologic retinal vessel into the vitreous. To the end, these anatomical thoughts might also explain why a lower birth weight puts children at a higher risk of late-stage ROP and why treatment with VEGF inhibitors may only cure part of the disease.
The hyaloidal vessel system arises partly from the lateral part of the tunica vasculosa lentis and attaches to the avascular retina between ora and equator ( Fig. 1) [1] . The hyaloidal vessel system reaches its greatest development at approximately 10 weeks of gestation [12] [13] [14] .
The hyaloidal vascular system appears to regress by apoptosis mostly between the 5th and 6th month of gestation and atrophy of the vasa hyaloidea propria is completed by 8 months [2] [3] [4] . By approximately 5 months, the retinal arcades have progressed to the equator of the eye. The retinal arteries are growing from the optic nerves towards the ora serrata and first reach the nasal periphery by 8 months [5, 6] .
In premature infants, the growth of the retinal vasculature towards the equator coincides with the apoptosis of hyaloidal structures (vessels) attaching the retina at the demarcation line. If these mechanisms occur simultaneously, a demarcation line and later on a rim form. A major reason for the development of ROP might be the disbalance between the time of complete apoptosis of the embryonal hyaloidal tissue (vessels) and the premature growing of the retinal vessels.
In mature infants, the regression of the hyaloidal vessels is completed prior to the proliferation of the retinal vessels towards a "demarcation line". Ophthalmoscopically, the demarcation line represents a flat white line within the retinal plane and separates the avascular anterior "retinal" portion from the vascularized retina posteriorly. In the area of the vascularized retinal tissue the choroidal vessels are clearly visible through the retina. In contrast, the avascular anterior "retina" appears grayish-white in color without (Fig. 2) Thus, the outgrowing retinal capillaries in ROP are halted at the demarcation line, which acts as a barrier consisting of the hyaloidal structures adherent to the retina that not disappear by apoptosis as they do in infants born at term. Moreover, the relative hypoxia of the avascular anterior part of the retina may results in a VEGFmediated abnormal dilation of the growth-arrested retinal vessels at the demarcation line that become abnormally branched and tortuous [6] [7] [8] .
The surface of the residues of the peripheral hyaloidal structures (pseudo-retina) can act as a scaffold for the proliferating retinal vessels from the demarcation line towards the tunica vasculosa lentis (Fig. 2) . As a result of the secondary contraction of these vascularized dense hyaloidal structures, a complete tractional retinal detachment can form. When later on the hyaloidal structures of the pseudo-retina disappear by apoptosis, the retinal vessels on the pseudo-retina may appear as an isolated band bridging the vitreous from the demarcation line towards the tunica vasculosa lentis (Fig. 2) .
In the development of ROP, the major key risk factors are low birth weight and low gestational age. The relaxation of oxygen to the development of ROP is complex and not completely understood as are other risk factors [8] .
In premature infants, many organ functions have to mature more rapidly than at normal birth. This is enhanced by the relative oxygen deficit. Thus in ROP the proliferation of the peripheral retinal vessels may be more rapid, while the hyaloidal structures have not yet undergone sufficient apoptosis. Thus, the lateral hyaloidal vessels are most important for the pathogenesis of ROP in the fetal eye. Histologically, these hyaloidal structures start relatively thick at the lateral part of the tunica vasculosa lentis and become increasingly narrow with a closer correlation to the retina and form the demarcation line at the point of insertion into the retina (Fig. 1) . These lateral hyaloidal structures can be separated from the central vitreous by small membranes (Fig. 1) . The larger the avascular zone of the retina the greater the risk of overgrowing retinal neovascularization with proliferation into the vitreous [9, 10] . This supports the hypothesis that the lower the birth weight, the lower the regression of the hyaloidal structures attaching the retina. In a subgroup weighing less than 750 g at birth, 90% developed some degree of ROP [6, 8] .
In normal adolescent eyes, the structure of the vitreous (membranelles, strands) corresponds to obliterated embryonal vasa hyaloidea [13] . Slit-lamp examination, even of adolescent human eyes, can also reveal fine vitreal fibers (small rudiments of hyaloidal vessels) attaching to the retina between ora and equator [11, 12] .
The more the fetal bulb develops, the more the attachment of the vasa hyaloidea onto the retina shifts from the posterior part of the retina into the direction of the ora [13] . Similarly, the demarcation line shifts from zone I to zone III in ROP.
The first examination for ROP should be performed between 4 and 6 weeks of chronological age, respectively [6] . Besides the pathological failure of apoptosis of hyaloidal structure, the peripheral retinal ischemia leads to an increase in the expression of vascular endothelial growth factor (VEGF) that is a critical factor contributing to retinal neovascularization [14] [15] [16] . However, the pathologic regression of the hyaloidal vessels would probably remain unaffected by anti-VEGF agents. To prevent or treat suspect ROP on premature infants, it might be necessary to destroy or scar the not yet apoptotic remnants of hyaloidal structures (pseudoretina) attaching to the retina. This may be reached for example by transscleral cryocoagulation or laser photocoagulation and gives room for thoughts on new apoptotic treatments.
In conclusion, the close correlation between persistent hyaloidal vessels, tunica vasculosa lentis, and retrolental fibroplasia is well accepted [17] [18] [19] . A similar close correlation with regard to temporally persistent hyaloidal structures, premature growing retinal vessels, and retinopathy of prematurity is only rarely discussed but deserves reconsideration with respect to new treatment possibilities.
